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The  retrolingual  space  is  considered  to  be  one  of  the  sites
of  obstruction  in  sleep  apnoea  syndrome  (OSAS).  Retrolin-
gual  narrowing  is  due  to  retrognathia  and/or  hypertrophy  of
the  base  of  the  tongue.  It  can  also  be  due  to  a  hypertrophy
of  lingual  tonsils  (LT)  [1],  in  which  case,  the  recommended
treatment  is  CO2 laser  ablation  of  the  LT  under  general
anaesthesia  [2].  However,  endoscopic  exposure  of  the  LT  is
not  always  adequate,  especially  in  patients  with  macroglos-
sia  and  limited  mouth  opening.
Temperature-controlled  radiofrequency  ablation  has
been  shown  to  reduce  tissue  volume  particularly  in  the  soft
palate  [3],  base  of  the  tongue  [4]  and  palatine  tonsils  [5].
Two  approaches  could  be  used  to  treat  lingual  tonsils:  a
transoral  approach,  but  it  presents  the  same  exposure  difﬁ-
culties,  or  a  transcervical  approach,  which  has  never  been
previously  described  in  the  literature.
Operative techniqueThis  technique  is  derived  from  the  transcervical  radiofre-
quency  ablation  technique  used  for  reduction  of  the  base
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doi:10.1016/j.anorl.2012.03.001f  the  tongue  [6].  The  radiofrequency  equipment  consisted
f  a  Somnus  generator  (Somnus  Medical  Technologies  Inc.,
unnyvale,  Ca,  USA)  and  an  especially  designed,  slightly  ﬂex-
ble,  retractable,  5  cm  electrode  with  a  2  cm  active  segment
ounted  on  a  rigid  5  cm  stylet  (Fig.  1).
Treatment  can  be  performed  in  a  single  session  in
he  operating  room.  Anaesthetic  premedication  consists  of
tarax  100  mg  (hydroxyzine).  The  patient  is  placed  supine
n  the  operating  table.
A  radiologist  initially  ensures  localization  of  the  lingual
rteries  and  thus  hypoglossal  nerves  (situated  laterally  to
he  arteries)  by  Doppler  ultrasound.  The  depth  in  relation
o  the  skin  is  measured.  The  space  separating  the  ante-
ior  portion  of  the  artery  is  recorded  and  the  midline  is
etermined  and  marked  with  a  felt  pen.  The  future  site  of
enetration  of  the  electrode  is  marked  on  this  line,  midway
etween  the  hyoid  bone  and  the  mandible.
The  neck  is  disinfected.  Four  surgical  drapes  are  placed.
he  superior  limit  of  the  surgical  ﬁeld  corresponds  to  the
andibular  margin,  the  inferior  limit  is  the  manubrium
ternae  to  expose  the  anterior  surface  of  the  supe-
ior  part  of  the  trachea  in  the  event  of  respiratory
omplications.
Fifteen  to  20  mL  of  local  anaesthetic  (lidocaine  with
%  adrenaline)  are  injected  subcutaneously  (intramuscular
eedle)  and  into  the  muscles  of  the  base  of  the  tongue
ﬁne  lumbar  puncture  needle).  Local  anaesthesia  is  poten-
iated  by  intravenous  injection  of  midazolam  and  propofol
.
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Figure  2  a:  patient  installation:  the  patient  is  sedated  but
breathes  spontaneously.  The  midline  and  lingual  arteries  are
identiﬁed  by  the  radiologist;  b:  progression  of  the  electrode
through  the  tissues  is  followed  by  ﬂuoroscopy  placed  at  the
patient’s  head.  Nasal  endoscopy  can  be  performed  at  any  time
when there  is  a  doubt  about  the  position  of  the  electrode  in
relation  to  the  surface  of  the  lingual  tonsils.
F
eigure  1  Electrode  used.  A.  Soft  palate  electrode.  B.  Tongue
nd lingual  tonsil  electrode  mounted  on  the  stylet.
o  sedate  the  patient  in  a  state  of  induced  sleep,  while
reserving  spontaneous  breathing.
A  skin  puncture  is  performed  with  a  no 11  scalpel  blade  in
he  midline,  at  the  mid-point  between  the  tip  of  the  chin  and
he  previously  identiﬁed  hyoid  bone,  allowing  introduction
f  the  stylet  (Fig.  2a).
A  ﬂuoroscopy  apparatus  is  placed  at  the  patient’s  head
entred  on  the  neck  to  obtain  sagittal  and  frontal  views
Fig.  2b).  Progression  of  the  stylet  and  the  electrode  through
ubcutaneous  fat,  muscles  of  the  ﬂoor  of  the  mouth,  and
ongue  muscles  is  controlled  by  ﬂuoroscopy  (Fig.  3),  as  any
ariation  of  the  angulation  of  the  stylet,  particularly  close
o  the  surface,  can  deviate  the  electrode  tip  a  long  way
rom  the  treatment  target  site.  The  electrode  is  deployed
o  that  the  electrode  tip  penetrates  into  the  lingual  tonsils.
adiofrequency  is  applied  at  various  points  in  the  height
nd  width  of  the  LT.  The  various  points  in  the  vertical
lane  are  targeted  by  varying  the  angulation  of  the  stylet,
hile  always  maintaining  the  same  midline  penetration  site
Fig.  4).  For  the  lateral  treatment  points,  the  stylet  is
ntroduced  in  the  midline  as  far  as  the  previously  determined
nterior  extremity  of  the  lingual  arteries  and  the  angulation
f  the  stylet  is  then  modiﬁed  and  directed  laterally,  thereby
voiding  damage  to  the  lingual  arteries.
More  than  ten  thousand  Joules  are  delivered  to  the  lin-
ual  tonsils  and  the  deep  part  of  the  base  of  the  tongue.
haryngeal  endoscopy  can  also  be  performed  at  any  time
o  demonstrate  positioning  of  the  electrode  outside  of  the
esired  treatment  target.
The  patient  is  kept  under  surveillance  for  12  hours  and
eceives  oral  antibiotics  and  corticosteroids  for  4  days.  Mod-
rate  oedema  of  the  base  of  the  tongue  and  LT  can  be
bserved  without  causing  any  respiratory  difﬁculties.  The
atient  resumes  oral  feeding  4  hours  after  the  operation  and
s  discharged  from  hospital  on  the  following  day.  Pain  can
ersist  for  two  weeks,  followed  by  discomfort  that  can  last
nother  two  weeks.
iscussionhree  possible  abnormalities  can  be  corrected  in  the  pres-
nce  of  retrolingual  narrowing:  retrognathia,  hypertrophy  of
he  base  of  the  tongue  or  hypertrophy  of  the  LT.  When  bone
bnormalities  are  not  present  or  have  already  been  treated,
s
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pigure  3  Lateral  ﬂuoroscopic  view  of  the  neck  showing  the
lectrode  penetrating  into  the  tongue.
oft  tissues  (tongue  or  lingual  tonsils)  must  be  treated  in  the
ase  of  persistent  symptoms.  In  the  presence  of  hypertrophy
f  the  base  of  the  tongue  and  lingual  tonsils,  some  authors
ropose  primary  radiofrequency  ablation  treatment  of  the
Cervical  reduction  of  lingual  tonsils  
Figure  4  MRI,  sagittal  section,  T1-weighted  sequence:  visu-
alization  of  the  lingual  tonsils  which  can  be  treated  over  their
entire  height  (red  line:  direct  track  of  the  electrode  -  blue  lines:
potential  movements  of  the  electrode,  by  applying  slight  verti-
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Ccal rotation  (on  this  ﬁgure),  or  horizontal  rotation  of  the  stylet
just beyond  the  adipose  tissue).
tongue  or  genioglossal  advancement  associated  with  hyoid
suspension,  while  others  propose  treatment  of  LT  hypertro-
phy.
Conventional  ablation  or  reduction  of  the  LT  requires
intubation  or,  in  some  cases,  temporary  tracheotomy  [1].
However,  intubation  can  sometimes  be  difﬁcult  in  these
patients  due  to  the  presence  of  obesity,  a  narrow  orophar-
ynx  and  severe  oxygen  desaturation.  Hypertrophy  of  the  LT
is  also  a  major  factor  responsible  for  failure  of  intubation
and  anoxia  [7].
Exposure  of  the  LT  can  sometimes  be  difﬁcult  due  to  the
particular  anatomy  presented  by  OSAS  patients:  hypertro-
phy  of  the  anterior  part  of  the  tongue,  narrow  mandibular
bone  structures,  verticalization  of  the  base  of  the  tongue.
Complete  ablation  of  the  LT  is  difﬁcult  due  to  the  absence  of
clearly  deﬁned  margins  between  tonsillar  tissue  and  tongue
muscles.  Incomplete  ablation  of  tonsillar  tissue  may  be  asso-
ciated  with  a  risk  of  recurrence  [8]  and  ablation  of  lingual
tissue  is  associated  with  a  higher  bleeding  risk.  Finally,
oedema  of  this  zone  can  occur  postoperatively  requiring
rapid  and  difﬁcult  reintubation.
Ablation  of  the  LT  is  generally  performed  by  CO2 laser
[2],  which  is  known  to  cause  postoperative  pain  [9].  Other
techniques  can  be  used,  such  as  transoral  coblation,  which
requires  longer  electrodes  than  those  used  for  the  treat-
ment  of  the  palatine  tonsils  [10]  or,  more  recently,  robotic
surgery,  that  overcomes  the  difﬁculties  related  to  exposure
of  the  tonsils,  but  all  these  techniques  nevertheless  require
intubation  and  some  of  them  involve  exposure  of  tissues  that
may  sometimes  be  difﬁcult  to  treat.
We  have  treated  lingual  tonsil  hypertrophy  by  transcer-
vical  temperature-controlled  radiofrequency  ablation  under
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otentiated  local  anaesthesia.  Temperature-controlled
adiofrequency  ablation  has  been  used  to  successfully
educe  palatine  tonsils  and  is  associated  with  few  adverse
ffects  [5].  It  uses  limited  and  controlled  temperature,
hich  reduces  pain.
The  transcervical  approach  has  several  advantages.  It
llows  a  more  sterile  approach  compared  to  the  transoral
oute,  as  the  electrode  is  introduced  through  the  previously
isinfected  skin  and  then  through  the  fat  and  tongue  muscles
s  far  as  the  lingual  tonsil.  This  approach  therefore  avoids
he  tongue  infections  sometimes  observed  with  the  transoral
pproach  [4]  and  it  also  avoids  the  need  for  the  sometimes
ifﬁcult  intubation  required  by  the  transoral  approach.
The  cervical  approach  allows  extensive  and  safe  treat-
ent  of  all  tissues  after  localizing  the  anterior  extremity
f  the  lingual  arteries,  as  the  electrode  can  be  safely
ntroduced  in  the  midline  as  far  as  these  arteries  and  can
hen  be  angled  from  0◦ to  about  45◦ along  the  lingual  arteries
nd  hypoglossal  nerves  (situated  laterally  to  the  arteries),
o  treat  the  tissues  laterally.  The  change  of  angle  of  the
ite  of  penetration  of  the  electrode  through  the  skin  allows
reatment  of  the  entire  height  of  the  LT.
The  use  of  sedation  also  allows  more  accurate  visual-
zation  of  the  most  severely  narrowed  zones  that  need  to
e  treated  in  particular.  The  image  intensiﬁer  is  essential
o  localize  the  exact  position  of  the  electrode,  allowing
reatment  of  all  of  the  tonsils.  The  energy  level  applied
s  empirical  at  the  present  time  and  further  studies  are
equired  to  determine  the  exact  energy  level  to  be  applied.
This  technique  also  has  a  number  of  disadvantages.  It
equires  ultrasound  screening  performed  by  a  radiologist  in
he  operating  room.  However,  this  screening  examination
ould  be  performed  before  the  operation  in  the  radiology
epartment.  It  requires  an  image  intensiﬁer  which  involves
he  presence  of  a  radiographer  throughout  the  operation
nd  also  constitutes  a  source  of  irradiation  for  the  patient.
xposure  times  are  short,  but  images  must  be  repeated
fter  a  signiﬁcant  change  of  position  of  the  electrode  or
hen  the  electrode  is  close  to  the  surface.  Irradiation  doses
ust  be  calculated.  Intraoperative  ﬂuoroscopy  could  possi-
ly  be  replaced  by  ultrasound.  If  an  ultrasound  machine  is
ot  available  in  the  operating  room,  the  distance  between
he  skin  and  the  surface  of  the  lingual  tonsil  could  be  mea-
ured  on  sagittal  MRI.  The  electrode  could  be  introduced
o  this  depth  and  the  position  of  the  electrode  tip  could
hen  be  veriﬁed  by  endoscopy.  However,  this  less  irradiating
echnique  is  less  attractive,  less  reliable  and  therefore  more
angerous.
Finally,  persistent  tonsillar  tissue  will  probably  be  present
t  the  end  of  the  operation  due  to  the  absence  of  direct  visu-
lization  of  the  treated  tissue,  implying  that  this  technique
ust  be  reserved  for  reduction  of  hypertrophic  lingual  ton-
ils  causing  obstruction  and  sleep  apnoea  syndrome  and  not
or  resection  in  the  context  of  lingual  tonsillitis.
onclusioningual  tonsil  hypertrophy  can  cause  retrolingual  narrowing
nd  can  be  one  of  the  causes  of  OSAS.  We  have  devel-
ped  a  transcervical  temperature-controlled  radiofrequency
blation  technique,  which  avoids  the  need  for  intubation,
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nsures  sterile  access,  overcomes  exposure  difﬁculties  and
llows  treatment  of  all  of  the  tonsils.  A  study  must  be  con-
ucted  on  a  large  population  to  conﬁrm  the  efﬁcacy  and
afety  of  this  new  technique.
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